We consider an inflationary universe scenario with multiple stages of inflation. The primary inflation, which may start at the Planck epoch, is followed by secondary inflations, which include the cosmological inflation that causes the primordial density fluctuations of our universe. We point out that an initial condition for a secondary inflation is naturally realized if the e-fold number of the primary inflation is sufficiently large.
The universe, when 'created', could have an energy density of order the Planck scale, 1 below which it may be described in terms of classical spacetime. A chaotic inflation 2 is a plausible candidate which first inflates the 'created' universe, since it may naturally start at the Planck epoch [2] . However, without fine tuning of coupling constants, it tends to produce too large density fluctuations to be identified with the primordial ones observed in our universe.
Thus we are led to consider an inflationary universe scenario with multiple stages of inflation (for example, see Ref. [3] ). The primary inflation, 3 which may start at the Planck epoch, is followed by secondary inflations, which include the cosmological inflation that causes the primordial density fluctuations of our universe. Then the primary inflation is free from constraints imposed by the observed primordial density fluctuations.
When the scale of a secondary inflation is much smaller than the Planck scale, as is the case for the primordial inflation, we need a homogeneous region of the horizon size H −1 in the universe which provides a seed for the secondary inflation (of the new or hybrid type [4] ). Here H denotes the Hubble parameter during the secondary inflation.
Let ∆ϕ be an allowable range for the initial value of an inflaton field ϕ of the secondary inflation. Then the spacetime derivatives ∂ϕ of the inflaton field in a seed region for the secondary inflation should be smaller than H∆ϕ. On the other hand, the chaotic initial condition implies ∂ϕ of order the Planck scale.
Fortunately, this discrepancy is eliminated by the primary inflation if the e-fold number N ′ of the primary inflation satisfies the following condition:
Hence we conclude that an initial condition for the secondary inflation may be naturally achieved in a seed region as a bonus of the primary inflation,
We adopt a unit where the Planck scale is one. 2 A chaotic inflation may be naturally realized in supergravity by means of a hybrid potential with a Fayet-Iliopoulos D term [1] . 3 The primary inflation is not necessarily of the chaotic type, though a chaotic inflation seems adequate. 4 We assume that the sector of the primary inflation is properly separated from that of the secondary one. For example, an F -term inflation in supergravity affects initial values of inflatons in the subsequent inflations [3] , which is beyond the scope of the present arguments.
which first inflates the 'created' universe at the Planck epoch.
The above observations imply that the picture of multiple inflations may be relevant for understanding the present status of our universe.
